Clinical pharmacokinetics of flumequine in calves.
The minimal inhibitory concentration (MIC) of flumequine for 249 Salmonella, 126 Escherichia coli, and 22 Pasteurella multocida isolates recovered from clinical cases of neonatal calf diarrhoea, pneumonia and sudden death was less than or equal to 0.78 microgram/ml. The pharmacokinetics of flumequine in calves was investigated after intravenous (i.v.), intramuscular (i.m.) and oral administration. The two-compartment open model was used for the analysis of serum drug concentrations measured after rapid i.v. ('bolus') injection. The distribution half-life (t1/2 alpha) was 13 min, elimination half-life (t1/2 beta) was 2.25 h, the apparent area volume of distribution (Vd(area)), and the volume of distribution at steady state (Vd(ss)) were 1.48 and 1.43 l/kg, respectively. Flumequine was quickly and completely absorbed into the systemic circulation after i.m. administration of a soluble drug formulation; a mean peak serum drug concentration (Cmax) of 6.2 micrograms/ml was attained 30 min after treatment at 10 mg/kg and was similar to the concentration measured 30 min after an equal dose of the drug was injected i.v. On the other hand, the i.m. bioavailability of two injectable oily suspensions of the drug was 44%; both formulations failed to produce serum drug concentrations of potential clinical significance after administration at 20 mg/kg. The drug was rapidly absorbed after oral administration; the oral bioavailability ranged between 55.7% for the 5 mg/kg dose and 92.5% for the 20 mg/kg dose. Concomitant i.m. or oral administration of probenecid at 40 mg/kg did not change the Cmax of the flumequine but slightly decreased its elimination rate. Flumequine was 74.5% bound in serum. Kinetic data generated from single dose i.v., i.m. and oral drug administration were used to calculate practical dosage recommendations. Calculations showed that the soluble drug formulation should be administered i.m. at 25 mg/kg every 12 h, or alternatively at 50 mg/kg every 24 h. The drug should be administered orally at 30 and 60 mg/kg every 12 and 24 h, respectively. Very large, and in our opinion impractical, doses of flumequine formulated as oily suspension are required to produce serum drug concentrations of potential clinical value.